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Date Mailed: 02/03/2003 

NOTIFICATION OF DEFECTIVE RESPONSE 

The following items have been submitted by the applicant or the IB to the United States Patent and Trademark 
Office as an Elected Office (37 CFR 1.495): 

• U.S. Basic National Fee 

• Priority Document 

• Biochemical Sequence Listing 

• Copy of references cited in ISR 

• Copy of the International Application 

• Copy of the International Search Report 

• Oath or Declaration 

• Preliminary Amendments 

ADDlicant's response filed 07/18/2002 is hereby acknowledged. The following requirements set forth in the 
NOTIFICATION of MISSING REQUIREMENTS mailed 05/20/2002 have not been completed. 

Applicant is required to complete the response within a time, limit of ONE MONTH from the date of this 
Notffication or within the time remaining in the response set forth in he Notification of Miss ng 
Requirements whichever is the longer. No extension of this time limit may be granted under 37 CFR 
1.Xbut the | period I for response sit in the Notification of Missing Requirements may be extended under 
37 CFR 1.136(a). 

The following items MUST be furnished within the period set forth below: 

. The nucleotide and/or amino acid sequence disclosure contained in this application does not comply with 
the requirements for such a disclosure as set forth in 37 CFR 1 .821-1 .825 for the following reason(s): 
. A copy of the "Sequence Listing" in computer readable form has not been submitted as required by 
37 CFR 1 821(6) 

. A copy of the "Sequence Listing" in computer readable form has been su f bm J" e 7 d r ^ 

computer readable form, however, does not comply with the requirements o 37 CFR 1 .822 and/or 
1.832, as indicated on the attached marked-up copy of the "Raw Sequence Listing. 

■ APPLICANT MUST PROVIDE: 

. An initial or substitute computer readable form (CRF) of the "Sequence Listing. 
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■ An initial or substitute paper copy or compact disc of the "Sequence Listing," as well as an 
amendment directing its entry into the specification. 

• For questions regarding compliance to 37 CFR 1 .821 -1 .825 requirements, please contact: 

■ For Rules Interpretation, call (703) 308-4216 

■ To Purchase Patentln Software, call (703) 306-2600 

. For Patentln Software Program Help, call (703) 306-41 1 9 or e-mail at patin21 help@uspto.gov or 
patin3help@uspto.gov 

Applicant is reminded that any communications to the United States Patent and Trademark Office _must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

A copy of this notice MUST be returned with the response. 

KAYA L LEWIS BALTIMORE 
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PART 1 - ATTORNEY/APPLICANT COPY 



| U.S. APPLICATION NUMBER NO. | INTERNATIONAL APPLICAT ION NO. I ATT Y. DOCKET NO. J 

10/069,613 PCT/GBOO/03378 1181-258 



FORM PCT/DO/EO/916 (371 Formalities Notice) 



# 



IN THE 
UNITED STATES 
PATENT AND TRADEMARK 


Application No. 


10/069,613 


Filing Date 


July 18,2002 


First Named Inventor 


Oystein REKDAL 


Group Art Unit 


1646 


Examiner Name 


Not Yet Assigned 


Attorney Docket No. 


1181-258 


Title of the Invention: METHODS OF PEPTIDE PREPARATION 



RESPONSE TO NOTIFICATION OF DEFECTIVE RESPONSE 
AND PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

In response to the Notification of Defective Response dated February 3,2003, (copy attached) 
and prior to examination on the merits, please enter the amendments contained on the following 
pages. 

IN THE SPECIFICATION : 

Substitute paragraphs in the specification are submitted as shown on the following pages. 

IN THE SEQUENCE LISTING : 

Please insert the attached initial Sequence Listing 

Marked-up copies of the original text of the specification pages are attached to this 
amendment. Material inserted is indicated by redlining (redlining) and material deleted is indicated 
by strikeout (strikeout ). 
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Clean Copy of Substitute Specification page 21, second full paragraph, bridging page 22: 

For those peptides with smaller cationic sectors e.g. the 15 mer peptide 
KKWAKKAWKWAKKAW [SEQ ID NO: 27] which has only 7 residues forming the cationic 
sector as opposed to 9 residues in the 21 mer peptide described above, a greater degree of bulk and 
lipophilicity is desirable for optimum therapeutic activity and selectivity and four tryptophan residues 
present in the flanking regions gave excellent results. Thus there is a balance, if a peptide is highly 
cationic and thus has a very strong attraction for negatively charged phospholipids in the cell 
membranes, a smaller overall number of bulky and lipophilic groups are desirable for optimum 
selectivity or it may be necessary to place some of the bulk and lipophilicity in the less active 
regions, i.e. in the regions opposie the cationic sector, in order to reduce the impact of the bulky and 
lipophilic groups e.g. to reduce toxicity. If a molecule has fewer cationic residues, then it may be 
necessary to place all the bulky and lipophilic residues in the most active regions of the peptide 
adjacent to the cationic sector. The results and principles discussed herein enable the skilled man 
to optimise the activity and selectivity of his chosen peptide system. 

Clean Copy of Substitute Specification page 24, third paragraph: 

In the case of LFB( 17-31), a 15 amino acid fragment of LFB having the sequence Phe-Lys- 
Cys-Arg-Arg-Trp-Gln-Trp-Arg-Met-Lys-Lys-Leu-Gly-Ala [SEQ ID NO: 34], non-essential amino 
acids determined using an alanine scan were Cys(3), Gln(7) and Gly(14), here the numbering is in 
absolute terms relating to the peptide itself. Analogs of LFB(17-3 1) wherein these amino acids are 
replaced by non-genetic bulky and lipophilic amino acids may be particularly effective. For 
modifications to magainin peptides such as magainin 2, incorporation of non-genetic bulky and 
lipophilic amino acids at positions Phe(16) and Glu(19) may be particularly effective. 



In re Rekdal 
Serial No. 10/069,613 
Page 3 

Clean Copy of Substitute Specification page 34, eighth paragraph: 

Figure 4 (a) shows helical wheel projections of the (KAAKKAA) 3 [SEQ ID NO: 1 3] peptide 
and (b) the same peptide substituted by 3 tryptophan residues or (c) 4 tryptophan residues. 

Clean Copy of Substitute Specification page 37, first full paragraph: 
Example 1 

The principles discussed herein were used in the design, synthesis and testing of peptides based on 
a perfectly amphipathic helical conformation comprising only alanine and lysine residues. The 
sequence of the starting peptide was as follows, KAAKKAA KAAKKAA KAAK [SEQ ID NO: 35] 
referred to as "KA18". Modifications to this peptide to introduce one or more bulky and lipophilic 
residues were made by substituting Ala in flanking sector positions 7, 9 or 16 or in opposite sector 
positions 6, 10 or 17. Helical wheel representations of the two tri-substituted KA18 peptides are 
shown in Figure 3. 



Clean Copy of Substitute Specification page 38, Table 1: 
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Clean Copy of Substitute Specification page 38, second full paragraph: 
Example 2 

As a model peptide we chose an analogue of lactoferricin B, an antimicrobial peptide derived from 
bovine lactoferrin. Based on the sequence 14-3 1 of bovine lactoferrin, this peptide was modified to 
give an ideal amphipathic helical structure with a narrow cationic sector. LFB (14-3 l)m is LFB 14- 
3 1 A 2 , 6 , 10J7 F 7 K 16 L 14 R 4 (full sequence PAWRKAFRWAWRMLKKAA [SEQ ID NO: 1 ]). In this study 
one, two or all three of the Trp residues in the sequence were replaced by other amino acids, and the 
antibacterial, antitumoral and hemolytic activities were measured, as well as ability to inhibit 
fibroblasts. 
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Clean Copy of Substitute Specification page 39, Table 2: 
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Clean Copy of Substitute Specification page 42: 
Example 3 

The peptides described in table 3 below were made and tested as described in the previous Examples. 

The model peptide (KAAKKAA) 3 [SEQ ID NO: 13] has 9 lysine and 12 alanine residues and its 
amphipathic helical wheel configuration is shown in Fig. 4a. This de novo designed antimicrobial 
peptide with low mammalian toxicity was selected from the literature (Javadpour et al. J. Med. 
Chem. 1996, 39, 3 107-3 1 13.) The MICs for this peptide against E. coli and S. aureus were 8 |iM 
whereas it exhibited no measurable activity against fibroblasts or human erythrocytes. 
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Clean Copy of Substitute Specification page 43, Table 3: 
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KA 5 


3F 


15 


302 


>422 


20 


5 


20 


(KAAKKAA) 3 W 6 l0>17 [SEQ ID NO: 17] 
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Clean Copy of Substitute Specification page 44, last paragraph, bridging page 45. 

The following peptides have also been made: 
(KAAKKAA) 3 F W4b16 [SEQ ID NO: 31] 
(KAKKKAA) 3 F 6 , 10 ,,3,i7 [SEQ ID NO: 32] 
(KAAKKAA) 3 Bip 1(M7 [SEQ ID NO: 33] 

The presence of lysine residues as the provider of cationic character is clearly not essential as a 
peptide wherein all the lysine residues are substituted by ornithine shows good activity. In fact, the 
shorter side chain of the ornithine residues has enhanced selectivity as compared to lysine. 
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REMARKS 

In response to a notification of defective response dated February 3, 2003 (a response 
copy is attached), an initial Sequence Listing is submitted, and its entry into the application is 
respectfully requested. An initial computer-readable form of the Sequence Listing is also 
submitted, and it is hereby certified that the content of the Sequence Listing information recorded 
in the computer readable form is identical to the Sequence Listing written on paper and contains 
no new matter. The amendments to the specification have been made to properly include the 
sequence identifiers. 



Respectfully submitted, 



By QsOuvvarj,* ,^ £2 & rvi-gh 
Barbara G. Ernst 
Attorney for Applicants 
Registration No. 30,377 

ROTHWELL, FIGG, ERNST & MANBECK, p.c. 
Suite 800, 1425 K Street, N.W. 
Washington, D.C. 20005 
Telephone: (202)783-6040 



Attachments: Marked-Up Copies of Specification Pages 
A copy of CRF of the Sequence Listing 
A copy of the Sequence Listing on paper 



1 181-25 8. prelim, amdtwpd 
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Amended Substitute Specification page 21, second full paragraph, bridging page 22: Version 
with markings to show changes made 

For those peptides with smaller cationic sectors e.g. the 15 mer peptide 
KKWAKKAWKWAKKAW [SEQ ID NO: 27] which has only 7 residues forming the cationic 
sector as opposed to 9 residues in the 21 mer peptide described above, a greater degree of bulk and 
lipophilicity is desirable for optimum therapeutic activity and selectivity and four tryptophan residues 
present in the flanking regions gave excellent results. Thus there is a balance, if a peptide is highly 
cationic and thus has a very strong attraction for negatively charged phospholipids in the cell 
membranes, a smaller overall number of bulky and lipophilic groups are desirable for optimum 
selectivity or it may be necessary to place some of the bulk and lipophilicity in the less active 
regions, i.e. in the regions opposie the cationic sector, in order to reduce the impact of the bulky and 
lipophilic groups e.g. to reduce toxicity. If a molecule has fewer cationic residues, then it may be 
necessary to place all the bulky and lipophilic residues in the most active regions of the peptide 
adjacent to the cationic sector. The results and principles discussed herein enable the skilled man 
to optimise the activity and selectivity of his chosen peptide system. 

Amended Substitute Specification page 24, third paragraph: Version with markings to show 
changes made 

In the case of LFB( 17-31), a 15 amino acid fragment of LFB having the sequence Phe-Lys-Cys- 
Arg-Arg-Trp-Gln-Trp-Arg-Met-Lys-Lys-Leu-Gly-Ala [SEQ ID NO: 34], non-essential amino 
acids determined using an alanine scan were Cys(3), Gln(7) and Gly(14), here the numbering is 
in absolute terms relating to the peptide itself. Analogs of LFB(17-31) wherein these amino 
acids are replaced by non-genetic bulky and lipophilic amino acids may be particularly effective. 
For modifications to magainin peptides such as magainin 2, incorporation of non-genetic bulky 
and lipophilic amino acids at positions Phe(16) and Glu(19) may be particularly effective. 



In re Rekdal 
Serial No. 10/069,613 
Mark-ups, Page 2 

Amended Substitute Specification page 34, eighth paragraph: Version with markings to show 
changes made 

Figure 4 (a) shows helical wheel projections of the (KAAKKAA) 3 [SEQ ID NO: 1 3] peptide 
and (b) the same peptide substituted by 3 tryptophan residues or (c) 4 tryptophan residues. 

Amended Substitute Specification page 37, first full paragraph: Version with markings to 
show changes made 

Example 1 

The principles discussed herein were used in the design, synthesis and testing of peptides based on 
a perfectly amphipathic helical conformation comprising only alanine and lysine residues. The 
sequence of the starting peptide was as follows, KAAKKAA KAAKKAA KAAK [SEQ ID NO: 35] 
referred to as n KAl 8". Modifications to this peptide to introduce one or more bulky and lipophilic 
residues were made by substituting Ala in flanking sector positions 7, 9 or 16 or in opposite sector 
positions 6, 10 or 17. Helical wheel representations of the two tri-substituted KA18 peptides are 
shown in Figure 3. 



Amended Substitute Specification page 38, Table 1: Version with markings to show changes 
made 



Peptide 


IC 50 Math A 
\iM 


IC 50 Fibroblast 
|aM 


EC 50 RBC 


KA 18W IO [SEQIDNO: 36] 


>234 


>234 


>467 


KA18W 16 [SEQ ID NO: 37] 


>234 


>234 


>467 


KA W 7 16 [SEQ ID NO: 38] 


>222 


>222 


>444 


KA 18W 6 10 17 [SEQ ID NO: 39] 


>211 


>211 


>422 


KA 18W 79 16 [SEQ ID NO: 40] 


32 


>211 


>422 
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Amended Substitute Specification page 38, second full paragraph: Version with markings to 
show changes made 

Example 2 

As a model peptide we chose an analogue of lactoferricin B, an antimicrobial peptide derived from 
bovine lactoferrin. Based on the sequence 14-31 of bovine lactoferrin, this peptide was modified to 
give an ideal amphipathic helical structure with a narrow cationic sector. LFB (14-31 )m is LFB 1 4- 
3 1 A 2 6 10 17 F 7 K l6 L 14 R 4 (full sequence PAWRKAFRWAWRMLKKAA [SEQ ID NO: 1]). In this 
study one, two or all three of the Trp residues in the sequence were replaced by other amino acids, 
and the antibacterial, antitumoral and hemolytic activities were measured, as well as ability to inhibit 
fibroblasts. 
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Amended Substitute Specification page 39, Table 2: Version with markings to show changes made 
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Amended Substitute Specification page 42: Version with markings to show changes made 



Example 3 

The peptides described in table 3 below were made and tested as described in the previous Examples. 
The model peptide (KAAKKAA) 3 [SEQ ID NO: 13] has 9 lysine and 12 alanine residues and its 
amphipathic helical wheel configuration is shown in Fig. 4a. This de novo designed antimicrobial 
peptide with low mammalian toxicity was selected from the literature (Javadpour et al. J. Med. 
Chem. 1996, 39, 3107-31 13.) The MICs for this peptide against E. coli and S. aureus were 8 u.M 
whereas it exhibited no measurable activity against fibroblasts or human erythrocytes. 
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Amended Substitute Specification page 43, Table 3: Version with markings to show 



changes made 



KA-peptide 


Abbr. 


Posit. 
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A 
IC50 


r ID 




MIC 
S. aur 


MIC 
E. coli 
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^ a Akri^AA^ W fSEO ID NO: 141 
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KA 5 


3F 


15 
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>422 


20 


5 


20 


(KAAKKAA) 3 W 6Jtu7 ISEQ ID NO: 1 1\ 


KA 3, 


30 
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>422 


>422 


35 


10 


>3 


(KAAKKAA) 3 W 23 20 [SEQ ID NO: 18J 
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1+2F 


16 


246 


>422 


10 


7,5- 


15 


(KAAKKAA) 3 W 710 l7 jSEQ ID NO: 19p 
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1F+20 
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>422 
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Amended Substitute Specification page 44, last paragraph, bridging page 45: Version with 
markings to show changes made 

The following peptides have also been made: 

(KAAKKAA) 3 F 7 9 14 16 [SEQ ID NO: 31] 
(KAKKKAA) 3 F 6il0>13tl7 [SEQ ID NO: 32] 
(KAAKKAA) 3 Bip 10 l7 [SEQ ID NO: 33] 

The presence of lysine residues as the provider of cationic character is clearly not essential as a 
peptide wherein all the lysine residues are substituted by ornithine shows good activity. In fact, the 
shorter side chain of the ornithine residues has enhanced selectivity as compared to lysine. 
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